Chronic toxicity and carcinogenicity studies of gentian violet in mice.
Gentian violet is a dye belonging to a chemical class known as the di- and triaminophenylmethanes. Although it has been used for many years for the control of fungal and intestinal parasites, for various uses in veterinary medicine, and as an additive to the feed of chickens to inhibit propagation of mold and fungus, very few long-term toxicity data are available. A life span dosing study of gentian violet in the diet of 720 males and 720 females of B6C3F1 mice (C57BL/6 X C3H) at dose levels of 0, 100, 300, and 600 ppm was done to determine its toxicity and carcinogenicity. Sacrifices were conducted after 12, 18, and 24 months of continuous dosing. There was no effect on food consumption or body weight gain; however, a dose effect was noted for mortality rates. Mortality (adjusted for sacrifices) in the controls of both sexes was less than 15% at 24 months, but was approximately 64% in the females and 23% in the males given the high dose. Females appeared to be more susceptible than males. A positive dose response for hepatocellular carcinoma was noted in males at 24 months and in females at 18 and 24 months. Statistical tests for dose-related trends with respect to mortality due to liver neoplasms, prevalence of liver neoplasms, and time to onset of liver neoplasms showed positive trends in both males and females. Other dose-related toxicological responses, particularly in the female mice, included erythropoiesis in the spleen, atrophy of the ovaries, adenoma of the Harderian gland, and the presence of type A reticulum cell sarcomas in the urinary bladder, uterus, ovaries, and vagina. The estimation of risk of 10(-6) over background for malignant liver neoplasms using linear extrapolations showed a lower bound on the virtually safe dose (VSD) to be 2 ppb for the female mice and 1 ppb for the male mice. For benign and malignant liver tumors together, the lower bound on the VSD was essentially the same as for malignant liver neoplasm alone. Under the conditions of the experiment described above, gentian violet appears to be a carcinogen in mice at several different organ sites.